ABSTRACT -The Brazilian scientific production saw more than a four-fold increase from the 1990s onward s . The aim of this study was to evaluate the evolution of scientific production by Brazilian clinical neuro s c i e n t i s t s over the last 10 years. A search in the PubMed identified 295 clinical neuroscientists and their publications. Brazilian production corresponded to 2.37% of the papers published by the 20 indexed periodicals that re gularly publish clinical neuroscience re s e a rch. If only the first and last two years are compared, there was a re a l g rowth of 75.1%. More than 40% of the Brazilian papers were published in Arquivos de Neuro -P s i q u i a t r i a , the official journal of the Brazilian Academy of Neuro l o g y. When only those periodicals with impact factor higher than one are considered, the percentage falls to 0.86% in the whole 10-year period, but attains 1.23% in 2004. Epilepsy and infectious diseases were the sub-areas with the highest scientific pro d u c t i o n .
overall world production growth of 8.7% over the same period. The leading countries in this period w e re the United States (32.2% of total indexed publications), Japan (8.3%), Germany (7.8%), England (7.5%) and France (5.6%), while China, with 3.1% of world production, had the highest growth rate (103.0%) 2 . The other Latin America countries, in part i c u l a r Mexico, Argentina and Chile, have also had high rates of growth in their scientific production, but not as high as Brazil's. Mexican scientific production, for example, was the highest among these three countries, but attained less than 0.6% of overall world production in 2002 2 .
The areas of knowledge with the highest scientific production in Brazil were Medicine, which accounted for about 25% of the Brazilian publications
The Brazilian scientific production evaluated by the number of scientific publications in periodicals indexed at the Institute for Scientific Information (ISI) has grown significantly, mainly from the 1990s onw a rds, when it saw more than a four-fold incre a s e 1 
.
In the period 1998-2002, the number of publications by Brazilian scientists indexed in the SCIE increased from 1.1% (10,279 papers) in 1998, to 1.5% (15,846 papers) in 2002. This 54.2% growth was much higher than the overall world production growth of 8.7% over the same period.
In 1981, the Brazilian scientific production re p resented only 0.2% of world pro d u c t i o n 2 . In the period 1998-2002, the number of publications by Brazilian scientists indexed in the SCIE increased from 1.1% (10,279 papers) in 1998, to 1.5% (15,846 papers) in 2002. This 54.2% growth was much higher than the indexed in the SCIE in the 1998-2002 period, followed by Physics with 15%, and Chemistry with about 10% 2 . Several papers have evaluated the Brazilian scientific production on clinical neurosciences. SpinaFrança verified that in 1991 and 1992, Brazilian papers in the Journal of the Neurological Sciences, the off icial journal of the World Federation of Neuro l o g y, c o rresponded to 1% of the total number of papers published in the period, a rate comparable to that of Argentina and South Africa 3 . Bacheschi and Guerre i ro stated that the production of Brazilian clinical n e u roscientists has increased greatly in recent years, and established a distinction between clinical neuro scientists, whose research focus was on clinical activi t y, carrying out observational studies or clinical trials, and basic neuroscientists who work in the laboratory or do experimental research 4 . Knowing the quantity and evolution of Brazilian scientific production on clinical neurosciences is re l evant to the re s e a rch support agencies, the academic institutions and the Brazilian Academy of Neuro l o g y.
The aim of this study was to evaluate the evolution of scientific production by Brazilian clinical neuroscientists over the last 10 years.
METHOD
In order to identify the Brazilian clinical neuro s c i e n t i s t s , an e-mail was sent to the Brazilian Academy of Neuro l o g y requesting the names of members of its scientific departments. The scientific production of each of the members was first sought from the Curriculum Vitae available at the Lattes Platform of the National Research Council (Conselho Nacional de Pesquisa -CNPq) whilst it was also investigated whether there were other re s e a rchers identified as neurologists or clinical neuroscientists who had not been included in the files of the Brazilian Academy of Neurology.
The scientific publication of each of the neurologists in the period 1995-2004 was then searched for in the PubMed, the U.S. National Institutes of Health, free digital arc h i v e of biomedical and life sciences journal literature. Other re s e a rchers, among them basic neuroscientists, were not included in this survey.
Only scientific production indexed in the PubMed database was evaluated in this study. The name of each author, with his/her publications, either as the main author or coa u t h o r, with their titles, names of the periodical, and full re fe rence were compiled in an Excel file. The impact factor of each periodical was obtained from the Web of Science (www. w e b o f s c i e n c e . c o m / h t t p : / i s i k w n o w l e d g e . c o m / j o u rnal citation re p o rts accessed in July 22, 2005)and was also included in the Excel file. Each publication was included only once, and was classified under one of the sub-areas of neuro l o g y. When a publication could be classified as belonging to more than one area, it was classified under one, according to the main re s e a rch interest of the principal author.
To verify the numbers and pro p o rtion of Brazilian production in clinical neurosciences in relation to world scientific production in this field, the 20 indexed periodicals, which had impact factors available and that regularly publish clinical neuroscience re s e a rch and in which Brazilian papers had been published were identified. Furthermore, the number of papers published by each periodical each year along with how many of these had been produced by Brazilian clinical neuroscientists were determined.
RESULTS
The list sent by the Brazilian Academy of Neurology contained 749 members in its 17 scientific dep a rtments. Only 148 were re g i s t e red in the Lattes P l a t f o rm of the National Research Council. In this database, another 15 clinical re s e a rchers re g i s t e re d as neurologists, but who were not members of the Brazilian Academy of Neuro l o g y, were also identified and included in the survey. Another 132 members of the Brazilian Academy of Neurology not re gi s t e red in the Lattes Platform had publications indexed in the PubMed. The final number of clinical neuroscientists included in this survey was 295.
The numbers of publications by these 295 clinical n e u roscientists indexed in the PubMed over the period 1995-2004 are shown in Table 1 .
T h e re was a steady growth in the number of publications in indexed journals. In the first five years of the period, 683 (37.0%) papers were published, while in the final five years 1162 (63.0%) were published, re p resenting a 70.1% increase. If only the first and last two years are considered, this increase would be of 127.6%. The 20 journals that regularly publish papers by these Brazilian clinical neuroscientists are listed in Table 2 .
Brazilian production corresponded to 2.37% of world production in the field during the period.
When only those periodicals with impact factors higher than one were selected, according to the usual pro c e d u re of CAPES (Coordenadoria de Aperf e i ç o amento do Pessoal do Ensino Superior), an Agency of the Brazilian Ministry of Education responsible for evaluation of teaching and re s e a rch institutions in Brazil, increasing growth in production is also verified (Table 3) .
In the first five years, 152 papers were published (0.75% of the total number of published papers), while in the second quinquennium 254 papers were published (0.95%), a growth of 26.7%. If only the first and last two years are considered, the incre a s e would be 75.1%.
The classification of the papers into the sub-are a s of Neurology is depicted in Table 4 .
DISCUSSION
Bacheschi and Guerre i ro (2004) estimated that 5 to 10% of the almost 2500 Brazilian neurologists could be considered clinical neuro s c i e n t i s t s 4 . In this study, 295 clinical neuroscientists were identified, corre s p o nding to 11.8% of the 2500 Brazilian neurologists, conf i rming estimates made by these authors. This study also confirms the assumed increase in the number of publications, mainly when the two last years are comp a red with the two first years of the period, where t h e re was an increase of 127.6%. However, it should When the analysis focuses on those periodicals in which Brazilian papers are more often published, A rquivos de Neuro-Psiquiatria ranks as the most i m p o rtant. More than 40% of all papers by Brazilian clinical neuroscientists were published here in the period. This periodical, the official journal of the Brazilian Academy of Neuro l o g y, has an incre a s i n g impact factor and has been very important for the publication of the re s e a rch done by Brazilian clinical n e u roscientists. As Arquivos de Neuro-Psiquiatria participates in the Scielo (Scientific Electronic Library Online), its publications are freely available online, allowing immediate dissemination of the Brazilian p roduction in the field. Other journals, such as N e u ro l o g y, Annals of Neuro l o g y, Archives of Neurology, and also journals with more restricted areas of interest, such as Epilepsia, Cephalalgia, Headache and Movement Disorders, publish a considerable and i n c reasing number of papers by Brazilian neuro s c ientists.
Brazilian production corresponded to 2.37% of world scientific production in the area, according to data from the 20 periodicals in which Brazilian clinical neuroscientists usually publish their papers. When only those periodicals with impact factor higher than 1 are considered, the percentage falls to 0.86% in the whole 10-year period, but attains 1.23% in 2004.
This percentage probably places production of Brazilian clinical neuroscientists close to mean total Brazilian scientific production, which was, as mentioned earlier, stood at 1.5% of world production in 2002. When Brazilian and world production on clinical neuroscience were compared, there was a re a l g rowth of 75.1% in Brazilian production from 1995-1996 to 2003-2004. In spite of this impressive growth, the perc e n t a g e is still low and indicates that efforts are required to i m p rove the scientific production of Brazilian clinical neuroscientists. One of the possible strategies to accomplish this task could be to encourage the residents to participate in publications of scientific papers during their residence program. This would train the n e u rologists enabling them to publish their own data in the future.
The method employed to compare Brazilian to world production on clinical neuroscience was developed especially for this study. Simply listing all journals that can publish clinical neuroscience papers seemed inadequate, leading to too much uncert a i nty over whether to include a given journal or not. The selection of 20 journals (18, when two with impact factor less than 1.0 were excluded) very pro bably included the most highly respected periodicals in the field. With re g a rd to Neurology sub-areas, it was possible to identify epilepsy and infectious diseases as those with the highest scientific production in Brazil, although there are a considerable number of papers on every main Neurology sub-area.
Evaluation of scientific production based on the number of published papers, even only in periodicals indexed in PubMed, may be criticized because t h e re are large diff e rences among these periodicals 5 .
The number of citations obtained by each paper might have been a more refined, but a much more time-consuming, way of analyzing the pro d u c t i o n . On the other hand, papers that were published in j o u rnal indexed only in SciElo or in the Latin American and Caribbean Health Sciences Literature (LILACS database ), as well as books and chapters of books, w e re not included in this surv e y. Thus, a considerable p ro p o rtion of Brazilian scientific production in this field was not evaluated. Evaluation of scientific production by region, state or re s e a rch institution was also not included in the objectives of this study. In spite of these limitations the data of this study may be useful for analyzing the production of Brazilian clinical neuroscientists, to establish comparisons with other countries, and most important, to track evolution in the near future.
It would be unfair to conclude without mentioning that the growth in Brazilian publications is larg ely due to the development of the post-graduate programs in the country 2 and to the strict criteria that have been used by CAPES in the annual evaluation of these programs.
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